SOLUTIONS, INC.

\ J

| ___FinalReport

._\/

\ Hoechst Celanese Chemical Group, Ltd.
| Bay City, Texas
Closure Report
Injection Well WDW-14 (Well No. 2)

March 1996
ECO Solutions, Inc. -

9800 Richmond Avenue - \__J-""
Suite 320
Houston, Texas 77042 ~

(718) 780-1955
FAX (718) 780-0870



ECO Solutions, Inc.

HOECHST CELANESE CHEMICAL
GROUP, LTD

Bay City Plant

Final Closure Report for
WDW-14 (Well #2)

Prepared by:

ECO Solutions, Inc.

9800 Richmond, Suite 320
Houston, Texas 77042
March 1996

Job No. 95043




ECO Solutions, Inc.

Environmental Consulting and Technical Services

TABLE OF CONTENTS
1.0 INTRODUCTION AND EXECUTIVE SUMMARY
1.1 INTRODUCTION ......cccoiiiiiiiiiiiiieiieie ettt 1
1.2  EXECUTIVE SUMMARY .....ccoooiriiiiiiieiiecretiereeeeve s cinre e 1
FIGURE 1 - WDW-14 BEFORE CLOSURE SCHEMATIC ................ 3
FIGURE 2 - WDW-14 CLOSURE SCHEMATIC ...........cccovevievrivnnnnn. 4
2.0 SUMMARY DAILY FIELD REPORTS .........ccccccviviiiiiiinieccenienenee 5
FIGURE 3 - WDW-14 EVENT TIMELINE ...........cccocccoveviiiinienninnnnn 12
APPENDICES
APPENDIX A CONSENT TO REVOCATION OF TEXAS
NATURAL RESOURCE CONSERVATION
COMMISSION PERMIT
APPENDIX B FINAL MECHANICAL INTEGRITY TESTING REPORT
(TEXT ONLY) -WDW-14
APPENDIX C HALLIBURTON SERVICE AND WESTERN ATLAS
WIRELINE FIELD TICKETS
APPENDIX D TNRCC PLUG & ABANDON REGULATIONS
APPENDIX E TRRC PLUGGING RECORDS (FORMS W-3 & W-15)
APPENDIX F CORRESPONDENCE
Hoechst Celanese Chemical Group, Ltd. Final Closure Report for Pagei

Bay City, Texas WDW-14 (Well #2) 4/10/96



PLUG & ABANDON CERTIFICATION

The undersigned has reviewed all pertinent information concerning the | SOLUTIONS, INC. |
plugging and abandonment of Hoechst Celanese Chemical Group, LTD’s
(HCCG) Waste Disposal Well No. 14 (WDW-14) with regards to the plans and
specifications set forth in Texas Natural Resource Conservation Commission (TNRCC),
Underground Injection Control (UIC) Program and the current Federal and TNRCC

requirements for the plugging and abandonment of a Class I hazardous waste disposal well
located in the State of Texas.

In accordance with TNRCC/UIC Program, 31TAC 331.46, closure standards of HCCG’s
Permit No. HW-50153-000, 1 certify that WDW-14 was plugged and abandoned in
compliance with the permit and applicable TNRCC regulations in effect at the time of
plugging and abandonment of WDW-14.

This certification is not valid unless the engineer’s original signature and raised seal are
present.

4 12]ac

DATE

(SEAL) _ qé/% 7

‘&.'.
Wesley W. ith, P.E.
Texas Profpssional Engineer
No. 29398

9800 Richmond Avenue - Suite 320 - Houston, Texas 77042 - Phone (713) 780-1955 - FAX (713) 780-0870
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1.0  INTRODUCTION AND EXECUTIVE SUMMARY

1.1 INTRODUCTION

Hoechst Celanese Chemical Group, Ltd. (HCCG) contracted ECO Solutions, Inc. (ECO)
to perform the plugging and abandonment (P&A) of their Class 1 hazardous injection
well, WDW-14 (Well No. 2), located at their Bay City facility. A’sch \ematic drawmgs of
WDW-14 prior to and following P&A operations are included as Figure 1 and Figure 2,
respectively. The attached report details the data associated with the P&A field work.

The following provides an overview of the key elements of the P&A on WDW-14 (Well
No. 2).

° Submitted details of placement of cement plugs with premium cement and cement
retainer to satisfy the P&A requirements of the Texas Natural Resource
Conservation Commission’s (TNRCC), Underground Injection Control (UIC)
Program, 31 TAC 331.46.

J Milled a 50° section of the 9-5/8” long string casing string and underreamed
formation and cement out to a 15” radial diameter and cemented the confinement
system interval.

J Squeeze cemented perforated section of 9+5/8” casing immediately below 13+3/8”
surface casing shoe depth.

Placed pertinent P & A data on top welded steel plate at the surface.

e Submitted an executed copy of the Consent To Revocation Of Texas Natural
Resource Conservation Commission Permit No. WDW-14 form and a copy of the
recorded deed was submitted to the TNRCC under a separate cover.

HCCG or ECO personnel contacted the TNRCC Austin office prior to commencing and
during field operations to allow TNRCC personnel to witness cementing events during the
P&A field operations. Mr. Jim Boswell with the TNRCC witnessed the placement and
tagging of cement plug No. 2.

1.2 EXECUTIVE SUMMARY

HCCG and ECO personnel met with TNRCC personnel in Austin, Texas and presented a
revised plugging and abandonment procedure on WDW-14, WDW-32, WDW-49 and

Hoechst Celanese Chemical Group, Ltd. Final Closure Report for Page 1
Bay City, Texas WDW-14 (Well #2) 4/10/96



ECO Solutions, Inc.

Environmental Consulting and Technical Services

WDW-110. The new procedure allowed for: (1) milling out a section of the casing string
in the confinement interval and underreaming the cement and formation to a radial
diameter of +/-15” and (2) perforating the casing string immediately below the 13+3/8”
O.D. surface casing shoe depth. On WDW-14, the milled section and underreaming was
performed in an interval from 3050° to 3100’. By approval from the TNRCC, this
specialized field work substituted for running downhole logs and conducting a final
mechanical integrity test.

An extra large workover rig was rigged up on WDW-14 to safely handle the milling and
underreaming operations on the 9+5/8” O. D. casing string. A Halliburton wireline set
“EZ-SV” cement retainer was set at 3140°. Cement plug No. 1 consisting of 260 sacks of
Class “H” neat cement was placed below and above the cement retainer from an estimated
depth of 3350° up to 3116°. The 9+5/8” casing was milled from 3050’ to 3100’ in the
confinement interval and then the cement and formation was underreamed from 3050’ to
3066’ and 3076’ to 3100’ to a radial diameter of 15”. Cement plug No 2 consisting of
280 sacks of Class “H” cement was placed from 3100’ to 2420°. Cement plug No. 3
consisting of 390 sacks of Class “H” cement was placed from 2420’ to 1500°, The 9+5/8”
O.D. long string casing was perforated from 1377’ to 1379" with 4 shots per foot.
Cement No.4 consisting of 575 sacks of Class “H” cement was placed from 1500’ to 10’
(below ground level). A 1/2” thick steel plate with pertinent data inscribed on top, was
welded to 9+5/8” O.D. casing extending up to grade and surrounded by cement at the
surface,

The plugging and abandonment of HCCG’s WDW-14 field work was officially completed
on March 13, 1996.

Hoechst Celanese Chemical Group, Lid. Final Closure Report for Page 2
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2.0 SUMMARY DAILY REPORTS

Monday, March 4, 1996
(Daylight Operations)

Dawson Well Service began ‘bobtailing” workover rig #179 and peripheral
equipment from Mundy parking lot to WDW-14 wellsite this A M. (Equipment
had been stacked at HCCG’s front parking lot over the weekend). Conducted
safety orientation for Dawson’s rig crews. HCCG personnel laid down ‘plastic
liner” prior to setting substructure, pipe racks, rig carrier, pumps, racks and
generator house. HCCG personnel began diking around the South and West sides
of the location. Installed four permanent anchors for rig guy lines.

Dawson began rigging up workover rig, #1 and #2 mud pumps, mud mixing
system, generator house and peripheral equipment. Spotted substructure. Unable
to raise derrick this afternoon due to high winds. Will raise rig tomorrow.

Unscrewed hammer nut on top wellhead to identify the size and type threads for a
flange adapter required to install below out preventor (BOP) tomorrow. Closed
well in for the night (CWIFT) @9:00 P.M.

NOTE: Dawson power tongs to makeup the 3+1/2” drill pipe are not yet
available. Weatherford will provide this service. All depths within this report are
referenced to rotary drive bushing (RKB) at 11’ above ground level (GL).

Tuesday, March 5, 1996
(Daylight Operations)

Finished moving in Dawson Rig #179 this AM. Completed rigging up rig,
substructure and peripheral equipment - raised derrick. Opened 5+1/2” O.D. valve
on injection tubing - well on vacuum. Pumped 240 barrels (bbls) of 9.8 pounds
per gallon (ppg) brine down injection string to triple rinse same.

Utilized HCCG ‘therry picker” to set mat under the pipe racks and unload
- Weatherford-Enterra’s rental tools including 8 - 6+3/4” O. D. drill collars, 117
joints of 3+1/2” LF. drill pipe , 11”7 3000# Hydril annular BOP, etc. and
Weatherford Pipe Services’ skid-mounted casing tong units.

HCCG ‘told cut” 5+1/2” injection tubing string exposed above wellhead to
remove 5+1/2” master valve and welded flange - significant scale present on I.D.
of recovered piece. Picked up casing spear, spear packoff plus stop and engaged

Hoechst Celanese Chemical Grop, Ltd. Final Closure Report for Page §
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injection string. Picked up injection string - seals free to travel. Removed casing
slips suspending injection string. Stripped over threaded flange and Hydril BOP.
Nippled up same. Pulled injection string out of packer and laid down first joint.
Installed TIW valve on injection string. CWIFN @ 7:00 P.M.

NOTE: Pipe racks settled significantly after drill pipe and collars were unloaded
on same.

Wednesday, March 6, 1996
(Daylight Operations)

HCCG ‘therry picker” assisted to stabilize pipe racks this A.M. Railroad ties were
added to current matting beneath racks to slow settling process. Rigged up
Weatherford laydown machine and casing tongs to remove/laydown injection
string. (HCCG finished diking location). Pulled out of the hole laying down
5+1/2” 20 pounds per foot (ppf), N-80 injection tubing string and TIW seal
assembly. Rigged down 5+1/2” Weatherford casing tongs. Picked up 1 joint of
3+1/2” drill pipe and TIW valve and placed in the BOP. CWIFN @ 5:00 P.M.

NOTE:

1) Discussed rack problems (& safety) with HCCG personnel. A decision
made to utilize Weatherford’s laydown machine to minimize the time
required to pickup the 3+1/2” 13.3 ppf drill pipe off the racks and run in
the hole.

2) HCCG removed the 5+1/2” O.D. 20 ppf injection string from the racks as
it was laid down to eliminate pipe rack settling problems. Pipe was taken
offsite for waterblasting inside plant.

3) Injection string in “fair to good” condition w/heavy scale (approx. 1/4”
thick radially) and general corrosion present on string I.D.

4) Notified Mr. Jim Boswell of the TNRCC of intent to squeeze cement the
injection zone on Friday afternoon. Mr. Boswell asked that we proceed
without a TNRCC representative on site. Mr. Boswell requested a Sunday
update in order to be on location for the setting of the second cement
plug (across the sectioned interval).

Hoechst Celanese Chemical Grop, Lid. Final Closure Report for Page 6
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Thursday, March 7, 1996
(Daylight Operations)

Rigged up Weatherford power tongs for 3+1/2” drill pipe this AM. Picked up
8+3/4” Smith rock bit and 9+5/8” casing scrapper and went in hole with same by
picking up 3+1/2” drill pipe off the racks w/laydown machine. Tagged the top of
the TIW ‘S” packer at 3,162” (brine on gravity feed and regulated by casing valve
during trip in the hole). Rigged down laydown machine. Pulled out of the hole

with drill pipe, bit and casing scrapper. Placed 1 joint of drill pipe and a TIW valve
in the BOP. CWIFN 6:00 P.M.

NOTE: Sent in underreamer and section mill into Houston to be made up (proper
torque) on 1 6+3/4” drill collar (torque-30,000 fi/lbs.). Drill collar joint weight -
3000 lbs. Difficult to safety handle this equipment on the ground. Will have both
pieces back on location tomorrow afternoon.

Friday, March 8, 1996
(24-Hour Operations)

Moved in and rigged up Western Atlas this AM. Went in hole with 7.65” O.D.
gauge ring and junk basket to the top of the ‘S” packer. Pulled out of the hole
with same. Picked up wireline-set Halliburton ‘EZ-SV” cement retainer and went
in the hole with same. Set 9+5/8” retainer at 3,140°. Pulled out of the hole and
rigged down Western Atlas.

Picked up Halliburton ‘Star guide” for cement retainer and went in the hole with
same on 3+1/2” drill pipe. Engaged cement retainer at 3,140’ w/star guide.

Pressure tested cement retainer to 500 pounds per square inch (psi) for 15 minutes
-0OK.

Rigged up Halliburton Services to cement squeeze the injection zone. Halliburton
pumped in a total of 260 sacks premium neat Class ‘H” cement (59 bbls), 15.2

pounds per galion (ppg) neat cement slurry (Cement plug No. 1). Displaced
cement down drill pipe with brine water.

Pulled out of retainer and picked up to 3,100’ leaving a total of 5 bbls. of cement
slurry above cement retainer. Reverse circulated drill pipe clean (several bbls
excess cement in returns). Picked up to 3,070’ - reverse circulated brine water out
of well. Will wait on cement (WOC) 12 hours prior to tagging cement top.

During WOC time, displaced entire circulating system (surface and subsurface)
with a low water-loss mud system from SBM Drilling Fluids. Circulated and

Hoechst Celanese Chemical Grop, Lid. Fina)] Closure Report for Page 7
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conditioned mud. After 12-hours, lowered drill pipe back down and tagged the
top of cement at 3,116’ (soft tag - hard cement top appears to be about 3,105%).
Pulled out of the hole with drill pipe and star guide. Set back 3+1/2” drill pipe
tongs. Picked up 90K Foster Tongs from Weatherford. Picked up 9+5/8” section
mill and 4-6+3/4” drill collars and started in hole.

NOTE: Will continue to utilize power drill pipe tongs - 90K Foster tongs are for
make-up/breakout of 6+3/4” drill collars, underreamer and section mill.

Saturday, March 9, 1996
(24-Hour Operations)

Continued in hole with section mill this A M. Began milling 9+5/8” casing at
3,050’. Continued milling section of 9+5/8” casing down to 3,078’.

Sunday, March 10, 1996
(24-Hour Operations)

Continued milling section of 9+5/8” casing this AM. Completed the milled
portion down to a depth of 3,100°. Milled section extends from 3,050° - 3,100’
Worked section mill cutters back up inside 9+5/8” casing. Pulled out of the hole
and laid down section mill.

Picked up 15” underreamer and 4 - 6+3/4” drill collars and went in hole with same
on drill pipe down to the top of the milled section at 3,050’. Began underreaming
sectioned interval out to 15” diameter - formation (shale) cuttings and cement
cuttings in fluid returns at surface. Stopped underreaming at 3,066’ due to high
rotary torque and ‘hopping” drill stem. Circulated and conditioned the drilling
mud (drilled cement from behind the 9+5/8” casing, flocculated the mud system
and treated out same prior to continuing underreaming operations).

NOTE: Called Mr. Jim Boswell with the TNRCC at 3:00 P.M. and left message
on his voice mail that the second cement plug (across the milled section) would be
set at approximately 4:00 P.M. tomorrow.

Monday, March 11, 1996
(24-Hour Operations - Reverting to Daylight Operations Today)

Decision made to close underreamer and attempt to pass down through
obstruction (possible centralizer on outside of 9+5/8” casing string) and then begin

Hoechst Celanese Chemical Grop, Lid. Final Closure Report for Pape 8
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underreaming again at approximately 3,076 (If obstruction is a centralizer, leave
same cemented in borehole wall). Began underreaming again at 3,075’ out to 15"
Continued underreaming down to a final depth of 3,100’

Reviewed previous 24-hour milling/underreaming operations and subsequent
difficulties with HCCG personnel. ECO recommended and HCCG concurred to
leave the centralizer cemented to the borehole wall (shale section) to minimize
potential downhole risk.  Circulated and conditioned mud for cement
contamination. Pulled out of the hole and laid down underreamer.

Picked up 3’ long mule shoe and went in the hole with same on drill pipe.
Lowered drill pipe and tagged bottom at 3,103’ - apparently pushing metal
shavings in front of mule shoe.

Rigged up Halliburton to cement sectioned/underreamed interval from 3,100” -
3,050” with Class ‘H” cement. Halliburton set balanced cement plug No. 2 with
280 sacks premium Class ‘H” cement mixed at 16.2 ppg. Estimated top of cement
plug approximately 2,478’. Pulled drill pipe to 2,400” and reversed circulated
excess cement out of borehole. Rigged down and released Halliburton. Will
WOC 12 hours prior to tagging same tomorrow A.M.

Pulled out of the hole with drill pipe and mule shoe. CWIFN @ P.M. Note: Rig
now on daylight operations for the remainder of the project.

NOTE: Mr. Jim Boswell of the TNRCC on location and witnessed the cementing
of the sectioned interval. Also, Mr. Boswell plans to be on location to witness the
tagging of cement plug No. 2 tomorrow at 9:30 AM.

Tuesday, March 12, 1996
(Daylight Operations)

Went in hole with mule shoe this AM. Tagged top of cement plug at 2,420’
Picked up to 2,050’. Cleaned drilling mud out of all surface holding tanks in
preparation of displacing the system with fresh water. Displaced 10.3 ppg rental
drilling mud out of wellbore into vacuum trucks for transport to Victoria.
Lowered drill pipe to 2,420 and reversed circulated the balance of the drilling mud
out of the hole. Prepared to set cement plug No. 3.

Rigged up Halliburton to set cement plug No. 3. Set balanced cement plug with
390 sacks premium Class ‘H” cement mixed at 16.2 ppg. Estimated top of cement
is 1,325°. Pulled out of the hole to 1450’ - reversed circulated excess cement out
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of well. Rigged down and released Halliburton. Pulled out of the hole with drill
pipe. CWIFN @ 7:00 P.M.

NOTE:

1) Mr. Jim Boswell of the TNRCC on location this A M. to witness tagging
of cement plug No. 3.

2) Will wait approximately 12-hours prior to tagging cement plug No. 3.
3) Rigged down and released Foster 90K tongs this A.M.

Wednesday, March 13, 1996
(Daylight Operations)

Rigged up Western Atlas this A M. to perforate the 9+5/8” casing to squeeze
cement same. Western Atlas went in the hole with 5” casing gun and tagged the
top of cement at 1,508’ (wireline measurement). Perforated 1377’ - 1379’, 4 shots
per foot, 90 degree phasing. Pulled out of the hole and rigged down Western
Atlas.

Picked up 8+3/4” drill bit and ran about one half of the 3+1/2” drill pipe racked in
the derrick. Tagged top of cement at 1,500°. Rigged up Weatherford laydown
machine. Pulled out of hole laying down 8+3/4” bit and that portion of the 3+1/2”
drill pipe run in the hole. Picked up mule shoe and ran the balance of the 3+1/2”
drill pipe from the derrick. Tagged top of cement again at 1,500,

Rigged up Halliburton to set cement plug No. 4. Set balanced cement plug from
1,500’ to surface using 575 sacks premium Class ‘H” cement mixed at 16.2 ppg.
Estimated squeeze pressure at perforations due to full column of 16.2 ppg cement
- 515 psig. Pulled out of the hole laying down remaining drill pipe. Note: HCCG
personnel on location washing cement out of drill pipe as each joint is laid down
and Halliburton filling 9+5/8” casing (drill pipe displacement volume) with 16.2
ppg cement slurry. Will WOC 12-hours prior to confirming final cement top.
Rigged down and released Halliburton. Removed BOP and washed cement out of
same. CWIFN @ 7:00 P.M.

Note: Will rig down Weatherford tomorrow.

Thursday, March 14, 1996
(Daylight Operations)

Tagged top of cement at 10’ below GL this A M. Rigged down and loaded out
Weatherford tong unit and laydown machine. HCCG ‘therry picker” and
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personnel assisted the loading out of rental equipment. All rental equipment
released.

Lowered derrick and began rigging down Dawson Rig #179 and stacking same
outside the HCCG front gate.

Friday, March 15, 1996

Completed removal of Dawson rig equipment this A.M.

NOTE: Telecom to Mr. Jim Boswell of the TNRCC - left voice mail which
provided detailed update and advise TNRCC of the successful completion of
closure field activities on WDW-14,

Thursday, April 11, 1996

HCCG personnel cut off the 9+5/8” casing at grade and welded a 1/2” thick
stainless steel plate on top the casing stub with the following data inscribed on top.

INJECTION WELL #2
WDW-14
TNRCC Permit HW-50153-000
EPA ID No. TX0026040709
Hoechst Celanese

A 6” deep 2'x1+1/2’ cement slab was poured at the surface and surrounded the
welded surface plate. The surrounded ground was filled in with soil to grade.

FIELD OPERATIONS COMPLETE.

Hoechst Celanese Chemical Grop, Ltd. Final Closure Report for Page 11
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Hoechst Celanese

4 April 1, 1996 Chemical Group
“40C-020-96 Hoechst Celanese Corporation
: Bay City Plant
Ms. Sarah Vaughn, County Clerk . ok
Matagorda County Courthouse Bay City, TX 77404-0509
1700 7th Street '
Bay City , Texas 77414

Re: DEED RECORDATION OF CLOSURE (PLUG AND ABANDONMENT) OF
CLASS I HAZARDOUS WASTE INJECTION WELL, WDW-14
HOECHST CELANESE CHEMICAL GROUP, LTD.
BAY CITY PLANT, BAY CITY, TEXAS

Dear Ms. Vaughn:

Enclosed are the following documents: (1) Attachment] - A Copy of the Texas Natural
Resource Conservation Commission (formally, the Texas Water Commission) Waste
Disposal Well Permit, WDW-14. and (2) Attachment II - Required Information
Associated with the Closure of WDW-14.

Section IV of the permit is a general description and location of the injection activity.
Also enclosed is a check in the amount of $15.00 to cover the filing fee ($7.00 for the
first page and $2.00 per page for each additional page) to record these documents (5 /
pages). ' '

Please degd record these instruments.

We would appreciate receiving acknowledgment of receipt and recordation. / <)

4
,0(

Very truly yours,

" Staff Environmental Chemist

Sworn to and subscribed before me by the said I‘/?' Coleman, Jr. on this_39d day of

April, 1996. My commission expires on the 4 %day of Qwﬂwg__ A9 2000,

v

BETTY M. GALLEY Notary Public in and for

MY COMMISSION EXPIRES Matagorda County, Texas

Hoechst
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cc: Mr. Ben Knape, Chief
Underground Injection Control Unit (MC-131)
UIC. Uranium & Radioactive Waste Section
Industrial and hazardous Waste Division
Texas Natural Resource Conservation Commission
P. O. Box 13087
Austin, Texas 78711-3087

Mr. Phil Dellinger

Underground Injection Control Program

United States Environmental Protection Agency
1445 Ross Avenue

Dallas, Texas 75202-2733
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bee: W. E. Dentler - w/o Attachments

C. J. Griffith - s *
R. S. O’Neal - = o
R.E. Van Wie - “ ¥
P.H. Richardson- « “
R. J. Johnston - H “
R. E. Tower - % *
M. D. Garcia - “ 4
L.J. Wenk - " “
H. R. Horton - = o
B. S. Barrington - £ “
G. J. McCarthy - “ «

A. Conley- Pitchell - Bridgewater
Environmental File Nos. 203.21 and 403.2A
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Permit No. WDW-14

This permit supersedes and
replaces TWC Permit No.

TEXAS WATER COMMISSION WDW-14 issued

Stephen F. Austin State Office Building Jaguary 13, 1987
Austin, Texas ’

PERMIT to conduct Class I underground
injection under pProvisions of Chapter
26 & 27, Texas Water Code

I. Name of Permittee:

A. Nanme Hoechst - Celanese Chemical Group, Inc.

B. Address P. 0. Box 509
Bay City, Texas 77404-0509

II. Type of Permit: Regular Amended X
Commercial Non-commercial x _
Hazardous ~ x Non-hatardous

——— e

III. Nature of Business: Petrochemical Plant
IV. General Description and Location of Injection Activity:

The disposal well is used to dispose of industrial waste
from the Bay City Plant. The well is located approximately
5,230 feet south and 2,220 feet west of the most northerly
" northwest corner of the company property, which is located
on the James Moore League, Abstract No. 62, Matagorda
County, Texas, approximately 10 miles southwest of Bay
City, Texas; 28°52¢19n north latitude, 96°01'315" west
longitude. The injection zone will be the Upper Miocene
Formation in the approximate subsurface depth of 2900 and

CONTINUED on Pages 2 through 5.

THe permittee is authorized to conduct injection activity in
accordance with limitations, requirements, and other conditions set
forth herein. This permit is granted subject to the rules and orders
of the Commission, and the laws of the State of Texas. This permit

expires at midnight, January 13, 1997, unless renewed or revoked by
the Commission.

e ——

APPROVED, ISSUED, AND EFFECTIVEthis __13th = - May 1991 | . REEE

ATTEST: Z&@-‘v 4. 'Z/ @ﬂl@ | .

n

TWC-DOTBC (Rev.1 0-22-86)
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ATTAOEMENT T (cont'q)

i 5 _
Permit No. HDW-14'-] . Page No. 2
Hoechst Celanese Chemical Group

Bay City Plant

3,700 feet below ground level. 'The authorized injection
interval will be at the approximate subsurface depth of
3,350 to 3,600 feet.

V. Const:iuction History

A. Permit No. WDW-14 for the drilling and operation of this
disposal well was issued on September 28, 1964. The
Permittee set ang Cemented surface casing to a depth of
1,369 feet, and lo:g string casing from the surface into
the injection zone to 3,750 fee*: to Properly protect each
USDW or freshwater aquifer. Cement was circulated outside

both casings back to the surface. Any changes to the plans

and specifications in the original application were

certified in writing by the executive director that .saig
changes provided equivalent or greater prctection than the
original design criteria and standards.

VI. Character of the Waste Streanms

A, Industrial waste authorized to be injected by this permit
shall consist solely of the following waste streams:

1. Wastes generated during closure of the well and
associated facilities that are compftible with
pPermitted wastes and the reservoir.

2. Wastes generated from the manufacture of acetaldehyde,

acetic acid, n-butyl alecohel, n=propyl alcohol,
isobutyl alcohol and vinyl acetate. Injection of
hazardous wastes shal} be limited to the following
E.P.A. waste codes: K00s, Ko1io0, D001, Doo2, U001,
voo2, wvosi, vil2, vi23, Ul40, U1s4, U197, U226, F0O01,
F002 and Hexavalent Chromimum,

3. Other associated wastes such as ground water and
rainfall contaminated by the above authorized wastes,

spills of the above authorized wastes, and wash waters
and solutions used in cleaning and servicing the waste

disposal well systenm equipment which are compatible
with the permitted waste streams and reservoir.

» B. The specific gravity of injected fluids shall remain a
range of from 1.00 to 1.10, inclusive (measured at
approximately 68° F).

c. No discharge of wastes is authorized by this permit from
this facility into water in the State other than those
waste streams authorized above in Paragraph VI.A. injected
into the Miocene Formation within the injection intervals
between 3,350 to 3,600 feet. o (i

19



ATTACHMENT II

REQUIRED INFORMATION ASSOCIATED WITH THE CLOSURE OF WASTE
DISPOSAL WELL, WDW-14

I.  LAND HAD BEEN USED TO MANAGE HAZARDOUS WASTE: YES NO

II. NAME OF STATE AGENCY OR LOCAL AUTHORITY WITH WHICH THE
PLAT WAS FILED: Ms. Sarah Vaughn,
County Clerk
County Courthouse
Matagorda County
1700 7th Street
Bay City, Texas 77414

III. NAME OF THE REGIONAL ENVIRONMENTAL PROTECTION AGENCY
OFFICE:  United States Environmental Protection Agency
Region 6
, 1445 Ross Avenue
( Dallas, Texas 75202-2733 f

IV. TYPE AND VOLUME OF WASTE INJECTED, THE INJECTED INTERVAL
AND THE PERIOD OVER WHICH INJECTION OCCURRED:

TYPE OF WASTED INJECTED: Industrial waste water

VOLUME OF WASTE INJECTED: 1,722.6 X 10° Million Gallons
(Based On An Average Flow Rate
125 Gallons/Minute For 330 Days/
Year For 29 Years Estimate)

INJECTION INTERVAL: Upper Miocene Injection Sand Interval
Between 3,350-3610 Feet (Measured
» Depths Based On Well Log)

INJECTION PERIOD: April, 1965- April, 1994
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1.0 INTRODUCTION AND EXECUTIVE SUMMARY

1.1 INTRODUCTION

Hoechst Celanese Chemical Group, Inc. (HCCG) contracted ECO Solutions, Inc. (ECO) to
conduct bottom hole pressure falloff and mechanical integrity testing on WDW-14, HCCG’s
Class I injection well located at the Bay City, Texas facility. The attached report details the data
and test results associated with that testing.

The following list provides an overview of the key elements of the testing:

" A bottom hole pressure (BHP) falloff test was conducted to satisfy the annual mechanical
integrity test requirements of the U.S. Environmental Protection Agency (EPA) and the
Texas Natural Resource Conservation Commission (TNRCC).

o An annulus pressure test was conducted to satisfy the annual mechanical integrity test
requirements of the EPA and TNRCC.

*

A differential temperature survey was recorded to satisfy that portion of the 5-year
mechanical integrity test requirement of the TNRCC.

A radioactive tracer survey was conducted to satisfy the annual requirements of the EPA
and TNRCC.

The field operations were initiated on Wednesday, February 16th, 1994 and were completed on

Tuesday, February 22nd, 1994. Mssrs. Reuben Alaniz and Robert Hall of ECO Solutions
supervised the testing.

1.2 EXECUTIVE SUMMARY

WDW-14 was indefinitely taken out of service on February 22nd, 1994. The radioactive tracer
survey conducted that day indicated a hole in the 9+5/8" protection casing 188’ above the top
of the permitted injection interval. Larry Walker of the TNRCC was on location while the
survey was being conducted. The TNRCC and EPA, Region 6 were notified via

Hoechst Celanese Chemical Group, Inc. MIT & Pressure Falloff Testing Page 1
Bay City Plant WDW-14 (Well #2) April 19, 1994
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Environmental Consulting and Technical Services

telecommunications on February 23rd, and via written notification on February 25th (see
Appendix J).

It should be noted that, with the exception of the hole in the casing, WDW-14 still has
mechanical integrity in a conventional sense and is not an environmental risk. A review of the
test and surveys conducted are listed below.

Radioactive Tracer Survey

The analysis of the radioactive tracer (RAT) survey demonstrated that no upward migration from
the injection zone is occurring. However, the RAT did indicate a hole in the 9+5/8" protection
casing at 3,168’. The hole is beneath the injection packer (see wellbore schematic) yet 188’
above the top of the permitted injection interval at 3,350".

The RAT survey indicated slight downward movement of fluids outside of the 945/8" protection
casing from 3,168 - 3,212". It does not appear that a significant amount of fluid has been

injected out through the hole. This interpretation is also supported by the temperature survey
that was conducted.

The RAT was witnessed by Mr. Larry Walker of the TNRCC and Robert Hall of ECO.

Differential Temperature Survey

The analysis of the differential temperature survey indicated no interformational t-ansfer of

fluids occurring behind the cemented protection casing from the top of the permitted interval
back to the surface. '

The differential temperature survey supports the RAT in regard to fluid movement through the
hole. The differential temperature survey does not identify any thermal anomalies in the area

of the hole in the protection casing at 3,168’ that could be attributed to significant movements
of fluid through the hole.

Hoechst Celanese Chemical Group, Inc. MIT & Pressure Falloff Testing Page 2
Bay City Plant WDW-14 (Well #2) April 19, 1994
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Annulus Pressure Test

A demonstration of a leak-free annulus was supported by an annulus pressure test (APT). The
annulus was pressurized to 892.4 psig on February 21, 1994 for a one (1) hour test. The
corresponding shut-in tubing pressure was 75.5 psig at the beginning of the test.

At the end of the test the annulus pressure had decreased to 886.6 psig with a corresponding

shut-in tubing pressure of 75.8 psig. The total pressure loss of 5.8 psi is within the 5% pressure
loss criteria set by the TNRCC.

Hoechst Celanese Chemical Group, Inc. MIT & Pressure Falloff Testing Page 3
Bay City Plant WDW-14 (Well #2) April 19, 1994
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ECO Solutions, Inc.
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2.0 SUMMARY OF FIELD OPERATIONS

Monday, February 14, 1994

A meeting was held with Ray Horton (Maintenance Engineer) to discuss and prepare for the
fall-off test scheduled for February 16, 1994. Mr. Reuben Alaniz met with group leaders at the

Utilities Department and discussed preparation for fall-off test. The subjects discussed were as
follows:

® The shut-down of WDW-32 (Well #3) and WDW-110 (Well #1-A) prior to
February 16.

© Shut-in points of Well #3 and Well 1-A, concerning pressure monitoring.
° Blind flange or slip flange injection line going into Well #2.
® Annulus Pressure test on Well #2 following fall-off.

Wednesday, February 16, 1994

Milton Cooke Wireline on location and began spotting equipment.

Reuben Alaniz met with Ray Horton and reviewed the proposed test procedures. Started ri gging
up on Well #2.

WDW-110 Well #1A out of service - Monday, February 16, 1994,
WDW- 14 Well #2 maintain constant rate - Monday, February 16, 1994,
WDW- 32 Well #3 out of service - Monday, February 16, 1994,
WDW- 49 Well #4 out of service - July, 1993.

Begin GRC Data Acquisition System with GRC EPG-520 gauge (S/N 69491).

Pressured up lubricator with Surface Read Out and Memory Gauge back-up tool string.
Adjusting wireline counter, prepared to go in hole.

Injection Rate WDW-14 (Well #2) 169 gpm

Surface Injection Pressure 480 psig
Surface Injection Temperature 92 Deg.F
<
Hoechst Celanese Chemical Group, Inc. MIT & Pressure Falloff Testing Page 6
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Going in hole with well injecting.

Injection Rate 169 gpm
Surface Injection Pressure 485 psig

Gauge lowered to test depth of 3,440 feet. Begin monitoring bottom hole injection pressure and
temperature. A plant operator blocked valve by mistake and a corresponding pressure decrease

was observed. The valve position was immediately corrected.

Monitoring WDW-14 (Well #14) injection period.

Injection Rate 169 gpm
Down hole Injection Pressure 1789 psia @ 3,440
Surface Injection Pressure 480 psig

Thursday, February 17, 1994

Continue monitoring WDW-14 injection period.

Injection Rate 170 gpm
Down hole Injection Pressure 1788 psia @ 3,440’
Surface Injection Pressure 480 psig

Generate Cartesian curve to evaluate pressure stability. .

Continue monitoring injection period.

Injection Rate 170 gpm
Down hole Injection Pressure 1789 psig @ 3,440’
Surface Injection Pressure 480 psig

Generate Cartesian curve to evaluate pressure stability.

Hoechst Celanese Chemical Group, Inc. MIT & Pressure Falloft Testing
Bay City Plant WDW-14 (Well #2)

Page 7
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Fridayv, February 18, 1994

Continue monitoring WDW-14 injection period.

Injection Rate 169 gpm
Down hole Injection Pressure 1791 psia @ 3,440’
Surface Injection Pressure 485 psig

Generate Cartesian curve to evaluate pressure stability. Contact plant personal at Utilities
control room to prepare for fall-off test.

Shut down Injection pump at Control room 1 and begin fall-off test.

Final Injection Rate 169 gpm
Final Down hole Injection Pressure 1790 psia @ 3,440°
Surface Injection Pressure 485 psig

Monitor fall-off period.

Down hole Shut-in Pressure 1580 psia @ 3,440’
Surface Shut-in Pressure 0 psig

Continue to monitor fall-off period.

Down hole Shut-in Pressure 1577 psia @ 3,440’
Surface Shut-in Pressure 78 psig

Generate semi-log and log-log curves for observation.

Saturday, February 19, 1994

Continue monitoring WDW-14 fall-off period.

Down hole Shut-in Pressure 1575 psia @ 3,440’
Surface Shut-in Pressure 74 psig
Hoechst Celanese Chemical Group, Inc. MIT & Pressure Falloff Testing Page 8
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Generate semi-log and log-log curves for observation. Prepare to end fall-off test.

End of WDW-14 fall-off test.

Down hole Shut-in Pressure 1575 psia @ 3,440’
Surface Shut-in Pressure 74 psig

Move tool downhole to tag bottom. Tagged fill at 3,440 ft. Began pulling out of hole making |
static gradient stops.

Gauges at surface, end of static gradient survey. Bleed down lubricator and rig down wireline.

Sunday, February 20, 1994

Well in service. No field operations.

Monday, February 21, 1994

All contractors went through the HCCG orientation at Plant Protection and then again down at
the well. Larry Walker of the TNRCC on location to witness mechanical integrity testing.

HCCG personnel pressurized the annulus to 892.4 psig on February 21, 1994 for a one ( 1) hour
test. The corresponding shut-in tubing pressure was 75.5 psig at the beginning of the cne (1)
hour test. At the end of the test the annulus pressure had decreased to 886.6 psig with a
corresponding shut-in tubing pressure of 75.8 psig. Pressure test successful.

Atlas Wireline Services was rigged up to run temperature and radioactive tracer survey. Unable
to get 14+11/16" logging tools through upper portion of wellhead. HCCG personnel removed
same and bored out welded area extending into the inner diameter of wellhead.

Atlas logged differential wellbore temperatures from surface down to the top of fill at 3,443’.
Atlas ran the API gamma-ray base log tie in log and two (2) gamma-ray base logs. The logging
tools became lodged in the perforated interval and were pulled off the electric line before the

Atlas operator could react to the situation (see Appendix K for logging tools left in hole). Pulled
out of the hole. Closed well in for night (CWIFN).

Hoechst Celanese Chemical Group, Inc. MIT & Pressure Falloff Testing Page 9
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Tuesday, February 22, 1994

Western Atlas picked up additional logging tools this A.M. Atlas conducted the RAT as
follows.

¥ Ran API gamma-ray tie in strip.

2. Ran #1 base log from 3,348 to0 2,776’.

3. Ran #2 base log from 3,348’ to 2,776".

4, Made multiple pass survey #1 with a radioactive slug ejected at 2,900’ and a pump rate
of 20 gpm.

3. Made multiple pass survey #2 with a radioactive slug ejected at 2,900’ and a pump rate
of 20 gpm.

6. Ran a stationary survey #1 at 3,342’. Watched slug pass tool and ran check for 15

minutes more. Pump rate was 50 gpm.

7. Ran a stationary survey #2 at 3,342’, Watched slug pass tool and ran check for 15

minutes more. Pump rate at 50 gpm.

8. Ran Gamma Ray base log after survey- repeated passes over "hot" spot at 3,168’.

"Hot" spot, apparent hole in protection casing, downward fluid movement indicated on log.

Pulled out of the hole and rigged down Western Atlas. Discussed same with Mr. Larry Walker
of the TNRCC, decision made to close well in. CWIEN.

Wednesday, February 23, 1994

Tom Jones and Robert Hall of ECO met with HCCG personnel to discuss log analysis.
Discussed same with Larry Walker of the TNRCC. Made additional notifications to TNRCC

and USEPA Region 6 of HCCG's intent to take the well out of service for as yet an undefined
time period.

Hoechst Celanese Chemical Group, Inc. MIT & Pressure Falloff Testing Page 10
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Rigged down and released Western Atlas.

Thursday, March 3, 1994

Move in and rig up B & G pump truck. Brined in WDW-14, 120 bbls of 9.8 ppg brine
inhibited with Halliburton Anhib. Rigged down and released B & G.

Hoechst Celanese Chemical Group, Inc. MIT & Pressure Falloff Testing Page 11
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3.0 PRESSURE FALLOFF TESTING AND ANALYSIS

3.1 PRESSURE FALLOFF TESTING

Pressure falloff testing commenced on February 16, 1994 and concluded on February 19, 1994.
The flowing bottomhole pressure was monitored for a total of 49.38 hours followed by a twenty-
four (24) hours shut-in period. The period of last shut-in was October 23 - 26, 1993 and a
graphic presentation of injection versus days for this 115 day period is included as Figure 3.
Plots and data for the test are included in Appendices A and B, respectively.

3.2 PRESSURE FALLOFF ANALYSIS

Method Of Interpreiation: The following analysis was performed by utilizing both Semi-Log and
Log-Log analysis. A) The Semi-Log curve was generated by plotting pressure vs the
superposition time function utilizing the given rate history. The semi-log straight line was then
calculated by linear regression through the infinite acting flow period of the falloff curve. The
semi-log slope and P,,, values were obtained from the semi-log straight line and utilized for the
final permeability and skin calculations. B) The Log-Log curves were generated by plotting
Delta-P/Delta-Q and Pressure derivative vs the Agarwal Equivalent time function. The Log-Log
curves were simultaneously positioned over [T,,/C,] wellbore storage type-curves until a solution
match was obtained. Permeability and skin values were calculated from this match and then
compared with those obtained from the Semi-Log analysis.

A. Semi-Log (Superposition): The straight line area of the semi-log curve was identified by
first using the 1-1/2 log cycle rule to estimate the end of wellbore storage effects.
Secondly, the time of the flat portion from the pressure derivative curve was used in
determining the area of the semi-log curve in which the straight line was drawn. The
semi-log straight line yielded a slope value of 5.0024 psi/cycle and a Py, of 1582 psi.
The pressure difference between P,,, and the injection pressure followed with the
calculated slope would give indications of positive skin damage and high permeability.

B. Log-Log ( [T,/Cy] Wellbore storage Type-curves): The high maximum of the derivative
curve illustrates wellbore storage and positive skin effects. The flattening portion of the
derivative indicating the infinite acting flow period of the curve was observed

Hoechst Celanese Chemical Group, Inc. MIT & Pressure Falloft Testing Page 12
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approximately 1.8 hours following the start time of the falloff period. The flat portion
of the derivative curve was the main factor used to obtain a type curve match yielding
similar results to the semi-log analysis.

Conclusions: The system was diagnosed as a homogeneous reservoir with a calculated
permeability of 1335 (md) and skin damage of +40.6 utilizing an h,, value of 210 feet. The
flow efficiency of 21.5% suggests that the near wellbore conditions has large affects on the
- injection volume limitations and that the total pressure drop is primarily due to conditions within
a small radius from the well.

The Following Table is provided to give comparative results with the previous test. The primary
variables affecting the calculated results are included.

Date Rate [ Uw Slope kh/u k S
MM/YY GPM feet cp psi/cyl md-ft md -

10/92 197 210 0.71 6.2000 177940 601.6 +'23.7

02/94 169 210 1.49 5.0024 188184 1335.2 + 40.6

The calculated results indicate a difference in transmissibility, (kh/u) of 5.4% and a difference
in skin of 41.6% between the two tests. The increase in skin is most likely caused by the
covering of the two bottom set of perforations (3450’ - 3520° and 3520' - 3550’). The
difference in the permeability values is due to the different viscosity values used in the
calculations. The time to exit the waste front exceeded the start time of the infinite acting flow
period, therefore the viscosity of the injection fluid was used for the analysis resulting in a much

higher permeability value. However the transmissibility values are consistent between the two
tests.

A homogeneous simulator was utilized to confirm the calculated results mentioned above. The
main assumptions were as follows: a single well with infinite acting and radial flow conditions
being injected at a constant rate with constant reservoir conditions such as porosity,

permeability, and compressibility. Based on this particular reservoir the simulated data matched
the actual data with a reasonable degree of accuracy.

Hoechst Celanese Chemical Group, Inc. MIT & Pressure Falloff Testing Page 13
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The program used for final analysis and well simulation was "PanSystem 2.1", marketed by
Edinburgh Petroleum Services. Plots of the analysis using the "PanSystem 21" are included as
Figures 4 - 8.

Table 3.1
Falloff Test Data - WDW-14 (Well #2)

1. General Test Information
Date of Test February 16 - 19, 1994
Time since stabilized pressure (hrs.) 2721
Cumulative injection (gals.) 2402.35x10° gallons
Wellbore radius (ft.) 0.45
Gross completed interval (ft.) 160’
Type of completion Perforated
Depth to fill 3,440°
Justified interval thickness (ft.) 210°
Average historical waste fluid viscosity (cps) 1.49
Formation fluid viscosity (cps) 0.71
Porosity (%) 33
Total compressibility (psi™) 5.0x10¢
Formation volume factor 1.0

Initial formation bottomhole pressure (psia) 1501 (1968) @ 3,300

2. Injection Period
Time of injection period (hrs.) ' 49.38
Injection rate (gallons per minute) 169
Test fluid Waste Fluid
Pumps used for test P61 Byron Jackson - Centrifugal
Injection fluid viscosity (cps) 1.49
Final injection pressure (psia) 1790.27
Final injection temperature (°F) 106.47
Gauge type GRC EPG-520 Serial # 69491
Gauge resolution and calibration 0.01
Gauge depth (feet) 3,440

Hoechst Celunese Chemical Group, Inc. MIT & Pressure Falloff Tesling Page 14
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& Falloff Period
Total Shut-in Time (hrs.) 24.42
Final Shut-in Pressure (psia) 1574.65
Final Shut-in Temperature °F 106.79
Final Shut-in Tubing Pressure (psia) 89

Table 3.2
Results of Analysis of Pressure Falloff Test
WDW-14 (Well #2)

Semi-Log Log-Log Semi-Log

Superposition Type Curve Synthesis
kh/p (md-ft/cp) 188,184 188,154 188,154
Flow capacity (md-ft) 280,394 280,350 280,350
Permeability (mds) 1335.93 1335.0 1335.0
Skin effect 40.58 41.0 40.6
Dimensionless storage coefficient Cs = 0.108
p* (psia) 1564.32

3.3 COMPARISON TO PETITION MODEL DATA

The reservoir properties (pres;ure, permeability, etc.) of the upper Miocene injection interval
were determined through falloff testing conducted on WDW-14. The flowing or operational
formation pressures from the tests can be compared with the modeled operational pressures by
converting the measured pressures to a depth of 3440’ below ground level and removing the
pressure increase due to skin effect. The formation pressures predicted by the model assume
no formation damage effects or other near-bore conditions. The measured flowing pressures

corrected for skin effects and maximum predicted operational pressures are presented in the
Table below:
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Formation Pressures WDW-14

Well Name Flowing Skin Pressure Revised Maximum
Formation Loss, psi Formation Modeled
Pressures, psi Pressure, psi Pressure, psi
WDW-14 (well 2) 1789 176 1613 1641

The measured flowing pressure is below the maximum modeled operational pressure by more
than 28 psi for WDW-14. A graph of the modeled pressures for WDW-14 is included. The
graph shows the yearly predicted modeled injection rates (250 gpm for each well). All predicted
operational pressures correspond to a depth of 3440’ below ground level and an original
estimated formation pressure for the upper Miocene injection interval of 1555 psi.

The measured static formation pressures from the well tests, corrected to a depth of 3440’
below ground level, show a formation pressure increase of 19 psi. This illustrates that injection

operations at the plant have had limited impact on formation pressures and should continue to
have limited impact on formation pressures in the future.

Static Formation Pressures From WDW-14 Well Test

Well Name Static Formation Pressure at Formation Pressure Increase,
_ 3440 psi
WDW-14 ( Well 2) 1574 +19

A comparison of the test permeability and transmissivity values with the modeled values of
permeability and transmissivity for WDW-14 are given below:

Well Name Test Permeability, Pelition Test Petition
mds Permeability, mds | Transmissivity, Transmissivity,
md-ft/ep mf-ft/cp
WDW-14 (well 2) 1335 1350 188,184 313,700
Hoechst Celanese Chemical Group, Inc. MIT & Pressure Falloff Testing Page 16
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ECO Solutions, Inc. Report File:

Fall-Off Test Analysis

MECHANICAL INTEGRITY TEST Analysis Date:

WDW14#2 PAN

4/04/94
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Log-Log plot used to identify flow regimes.

End of unit slope: Approximately 0.015 hours
Start of infinite acting flow period: Approximately 1.8 hours
Time to exit waste front: Approximately 2.6 hours
FIGURE 4

PanSystem - Copyright (C) 1993 Edinburgh Petroleum Services Ltd.
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4.0 EVALUATION OF RADIOQACTIVE TRACER SURVEY
' INJECTION WELL NO. 2
WDW-14

LOG DATA

Date Run: February 22, 1994
Logging Service Company Western Atlas International
Tubing Size and Depth Set 512" @ 3162’

Casing Size and Depth: 9 5/8” set @ 3650

BASELINE GAMMA-RAY LOG

This baseline gamma-ray log was run from 3348’ to 2800". The purpose of the initial baseline
G/R log is to demonstrate repeatability of the logging tools. A comparison of both baseline G/R
runs shows good repeatability between the two runs. A gamma ray spike is clearly seen at
3170’ which is immediately below the packer. The tracer material was previously ejected from
a malfunctioning tool which was subsequently replaced. As is discussed later, the hot spot is
determined from additional logging runs to be a casing leak.

BEFORE SURVEY BASELINE GAMMA-RAY LOG 2

A baseline gamma-ray (G/R) was run from 3348’ to 2776’ to provide a repeat section used in

a calibration check. The log is also useful for the following comparisons against additional RAT
logging runs.

- The G/R curves are used as depth control points against other runs during the
RAT

2. The baseline G/R is compared against the final G/R log to check for anomaly
areas that could indicate upward migration along a cement channel.

The hot spot beneath the packer at 3170" s again clearly evident,
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CHASE SURVEY 1

The multiple passes or chase survey portion of the RAT provides a check for fluid movement.
In this instance, one slug was ejected at a depth of 2900’ and it was tracked as it was pumped
down the tubing. The pumping rate for this test was 20 gpm and eleven (11) individual passes
(files 17 through 24) were made with two detectors as the slug moved from 2900" to 3046'.
Both curves are illustrated on the multiple passes portion of the log. The relatively low flow
rate of 20 gpm was necessary to allow sufficient time for the logging tools to be lowered to
make mulliple passes and record the progress of the radioactive slug. A flow rate higher than
20 gpm would have caused the slug to move so fast that only & few passes could be made

resulting in incomplele coverage of the movewwont. A summary of the individual passes is given
below:

a. Pass 1 (file 17)allthe slugswiicielzasodeay@903 dndging teulliawebedlbelowd: o
tracer material and logged upward. The slug was recorded inside the tubing with
its primary peak at 2962°. The logging pass is from 2998’ up to 2888".

b. Pass 2 (file 18) - The slug was recorded inside the tubing with its peak at 3080°.
The slug has moved downward 118" since pass 1. The radioactive slug has
spread out slightly by the passes of the logging tool. This is seen by the shape
of the G/R response. The peak intensity is lower than pass 1 and the base of the
curve is wider. :

c. Pass 3 (file 19) - The slug was recorded in the 9 5/8" protection casing
immediately below the packer which is seen on the casing collar log at 316V".
Twin peaks are observed. The main peak is at 3182’ and a smaller one is at
3158’. The main slug has moved downward 102’ since pass 2 and 220’ since
pass 1. The smaller peak observed in the baseline runs appears to have increased
in intensity but remained at the same depth. The preliminary indication is a hole
in the 9 5/8” casing with no apparent movement. The radioactive slug has spread
out slightly by the passes of the logging tool.
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d. Pass 4 (file 20) - The main slug continues to move downward with its peak at
3214’. The slug has moved downward 32’ since pass 3 and 252 since pass 1.
In the larger casing diameter, the fluid movement is slower. The secondary peak
is unchanged and recorded at 3168’

e. Pass 5 (file 21) - The slug was recorded in the 9 5/8" long string casing (below
the packer) with its peak at 3248’. The slug has moved downward 34’ since pass
4 and 286’ since pass 1. The slug shape appears more compacted due to the

lower velocity in the larger diameter. No upward migration is indicated on the
secondary peak or hot spot at 3168,

£. Pass 6 (file 22) - The main body of the radioactive slug is in the 9 5/8" casing,
The slug was recorded with its peak at 3281'. The slug has moved downward
33 since pass 5 and 319’ since pass 1. The secondary peak is not observed on
this pass since the run was completed at a deeper depth.

g. Pass 7 (file 23) - The main body of the radioactive slug is in the 9 5/8" casing.
The slug was recorded with its peak at 3314’ The slug has moved downward
33’ since pass 6 and 352 since pass 1. The radioactive slug has spread slightly
and its intensity diminished since it is being injected. The secondary peak is not
observed on this pass since the run was completed at a deeper depth.

h. Pass 8 (file 24) - The main body of the radioactive slug is in the 9 5/8" casing.
The slug was recoided with its peak at 3344’. The slug has moved downward
30" since pass 7 and 382" since pass 1. No upward migration is noted. The slug

is passing downward past the tool as it is injected. The peak is much smaller in
amplitude.

i Pass 9 (file 25) - No distinctive peak is observed although the residual of the
tracer slug is still observable. A majority of the tracer material has been injected
and no upward fluid movement from the injection interval is indicated. The
secondary peak is not observed on this pass since the run was completed at a
deeper depth.
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Pass 10 (file 26) - No distinctive peak is observed although a small residual of
the tracer slug is still observable. The log reading is near the original baseline.
A majority of the tracer material has been injected and no upward fluid movement
from the injection interval is indicated. The secondary peak is not observed on
this pass since the run was completed at a deeper depth.

Pass 11 (file 27) - This is a final pass from 3048’ up past the packer to a depth
of 3082’. A baseline reading is recorded with the exception of the hot spot at
3068’. No movement in the anomaly area is indicated.

CHASE SURVEY 2

The second multiple passes or chase survey portion of the RAT provides a redundant check for
fluid movement and verifies the findings from the first chase survey. In this instance, one slug
was ejected at a depth of 2900" and it was tracked as it was pumped down the tubing. The
pumping rate for this test was 20 gpm and nine (9) individual passes (files 28 through 36) were
made with two detectors as the slug moved from 2900’ to 3046’. Both curves are illustrated on
the multiple passes portion of the log. The flow rate of 20 gpm is used which is identical to
chase survey no. 1. A summary of the individual passes is given below:

a.

Pass 1A (file 28) - The slug was released at 2900’ and the tool lowered below the
tracer material and logged upward. The slug was recorded inside the tubing with
its primary peak at 2971°. The logging pass is from 3000’ up to 2900°.

Pass 2A (file 29) - The slug was recorded inside the tubing above the packer
which is at 3160'. The slug peak is at 3120°. The slug has moved downward
149" since pass 1A. The radioactive slug has spread out which created a loss in
amplitude. This shape is normal and is seen by the shape of the G/R response.

In other words, the peak intensity is lower than pass 1A and the base of the curve
is wider.
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& Pass 3A (file 30) - The slug was recorded in the 9 5/8" protection casing below
the packer which is seen on the casing collar log at 3160°. As in chase survey
1, twin peaks are observed. The slug peak is at 3211'. The main slug has moved
downward 91’ since pass 2A and 240" since pass 1A. The smaller peak observed
above the main slug body appears to have increased in intensity but remained at
the same depth of 3167'. The preliminary indication is a hole in the 9 5/8”
casing with no apparent fluid movement. The lower radioactive slug has spread
out slightly by the passes of the logging tool.

d. Pass 4A (file 31) - The main body of the radioactive slug is in the 9 5/8" casing,
The slug was recorded with its peak at 3261°. The slug has moved downward
104’ since pass 3A and 344 since pass 1A. The secondary peak is not observed
on this pass since the run was completed at a deeper depth. With the exception
of the anomaly at 3167’, no additional slug separation is observed.

€. Pass 5A (file 32) -The main body of the radioactive slug is in the 9 5/8" casing.
The slug was recorded with its peak at 3300°. The slug has moved downward
39" since pass 4A and 383’ since pass 1A. No upward migration is noted. The

slug is passing downward past the tool as it is injected. The peak is much smaller
in amplitude, '

f. Pass 6A (file 33) - No sharp peak is observed although the tracer slug is still
easily observable. Much of the tracer material has been injected and no upward
fluid movement from the injection ir-terval is indicated. The secondary peak is not
observed on this pass since the run was completed at a deeper depth

g. Pass 7TA & 8A (files 34 & 35) - No distinctive peak is observed although a small
residual of the tracer slug is still observable. The log reading on pass 8A (file -
35) is near the original baseline. A majority of the tracer material has been
injected and no upward fluid movement from the injection interval is indicated.
The secondary peak is not observed on this pass since the run was completed at
a deeper depth.
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J- Pass 9A (file 36) - This is a final pass from 3050" up past the packer to a depth
of 3116’. A baseline reading is recorded with the exception of the hot spot at
3068’. No movement in the anomaly area is indicated.

FIRST STATIONARY READING ON TIME DRIVE

The stationary survey checks for upward migration under a high flow rate condition. In this
case, a radioactive slug was released above 3342’ and the recording done on a time drive basis.
Fluid was pumped into the well at 50 gallons per minute (gpm) while recording the background
radioactivity at a stationary point (3342’) for 30 minutes. Since the slug was released above the
detector, its passage is indicated on the log. Pumping is continued for the remainder of the 30

minute period while recording. No second G/R peak was detected and as such no upward
migration from the injection interval was detected.

SECOND STATIONARY READING ON TIME DRIVE

This pass is identical to the previous pass but serves as a double check of the equipment and the

presence of upward migration. The flow rate and tool position are the same as the previous
pass.

A radioactive slug was released at 3342’ and the recording done on a time drive basis. Fluid
is pumped into the well at 50 gallons per minute (gpm) while recording the background
radioactivity at a stationary point (3342°) for 30 minutes. Since the slug is released above the
detector, its passage is indicated on the log. Pumping is continued for the remainder of the 30
minute period while recording. No second G/R peak was detected and as such no upward
migration from the injection interval was detected.

AFTER SURVEY BASELINE GAMMA-RAY LOG

Immediately after the secondary stationary survey, the logging tool was lowered to 3350’. An
after survey baseline G/R log was recorded (file 41). The purpose of this log is to compare it
with the before survey baseline G/R log to look for anomaly areas. These areas would appear
as "hot spots" or areas in which the G/R readings have been elevated above background levels.
A comparison between the before and after baseline G/R logs indicates the following:
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1. The spike indicated at 3168’ is residual tracer indicating a hole in the casing at that
depth.
2 Two additional peaks not previously observed are indicated below the anomaly at 3168’.

One is at 3179 and the other is at 3189, The interpretation is that fluid movement
downward occurred from the casing hole at 3168’ in response to the increase in flow rate
from 20 gpm to 50 gpm for the stationary surveys.

SECOND AFTER SURVEY BASELINE GAMMA-RAY LOG

A second baseline survey (file 42) was run to further record the downward movement observed

from the anomaly area at 3168'. A comparison between the first and second after baseline G/R
logs indicates the following:

1. The spike indicated at 3168’ allowing fluid to exit the casing and move downward.

2. The two additional peaks not previously observed appear to be moving downward
although the initial anomaly at 3168’ has not moved.

MULTIPLE AFTER SURVEY BASELINE GAMMA-RAY LOG PASSES

Six additional baseline survey (files 43-48) were run to further record the downward movement
observed from the anomaly area at 3168’. The overall result was {o

",

1. They supported the previous logging passes that there is a hole in the 9 5/8” casing at
3168 allowing fluid to exit the casing.

2. Fluid movement downward from 3168’ is occurring.

4.1 RADIOACTIVE TRACER SURVEY CONCLUSIONS

9 A hole in the 9 5/8” casing is indicated at 3168’ which is located immediately below the
packer.
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2, A small volume of fluid is exiting the casing at 3168 with the majority being injected
through the perforations.

8 Fluid movement is indicated in a downward direction from 3168°, however it does not
extend to the top of the injection interval.

4. No upward fluid movement is observed from the casing leak at 3168’ nor from the
injection interval.

3. Fluid movement into the casing hole at 3168’ was not observed at the lower flow rate of

20 gpm. Only when the flow rate was increased to SO gpm was downward fluid
movement initiated.

6. Since no anomaly in the area surrounding 3168’ was observed on the temperature log,
it is concluded that significant volumes of fluid have not entered the casing hole.
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ECO Solutions, Inc.
Hoechst Celanese Chemical
Group, Ltd.

Final Closure Report for WDW-14

APPENDIX D

TNRCC PLUG & ABANDON
REGULATIONS




§331.
(a)

(b)

ULL LOY UVOUZL INKUL UUKWDS

§§331.42-331.43, 331.45-331.48

(D) the anticipated maximum wellhead and casing
seat pressures and flow rates at which the
well will operate during cavern development
and cavern waste filling;

(E) results of the salt cavern injection zone and

' salt cavern confining zone testing program as

required in §331.163(e)(3) of this title
(relating to salt cavern solid waste disposal
wells) .

(F} the injection and production procedures for
cavern development and cavern waste filling;

(G) the compatibility of injected materials with
the contents of the salt cavern injection zone
and the salt cavern confining zone, and with
the materials of well construction; '

(H) 1land subsidence . monitoring data and
groundwater quality monitoring data, including
determinations of baseline conditions for such
monitoring throughout the area of review;

(I) the status of corrective action required for
defective wells in the area of review;

(J) actual as-built specifications of the well’s
surface support and monitoring equipment; and

(K) conformity of the constructed well system with
the plans and specifications of the permit
application. '

(3) for Class III wells:

: (A) logging and testing data on the well;

(B} a satisfactory demonstration of mechanical

integrity for all new wells, excluding monitor
wells;

(C) anticipated operating data;

(D) the results of the formation testing program;

(E) the injection procedures; and

(F) the status of corrective action required for
defective wells in the area of review,

46. Closure Standards.

For Class I wells, other than salt cavern disposal wells,
prior to closing the well, the owner or operator shall
obgerve and record the pressure decay for a time
specified by the executive director. The executive
director shall analyze the pressure decay and the
transient pressure observations conducted pursuant to
§331.64 of this title (relating to Class I Wells) and
determine whether the injection activity has conformed
with predicted values. ,

For all Class I wells, including salt cavern disposal
wells, prior to well closure appropriate mechanical

-integrity testing shall be conducted to ensure the

integrity of that portion of the long string casing and
cement that will be left in the ground after closure.
Testing methods may include:

(1) Pressure tests with liquid or gas;
(2) Radiocactive tracer surveys for wells other than
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saltcavern disposal wells:
(3) Noise logs, temperature logs, pipe evaluation logs,
cement bond logs, or oxygen activation logs; and
(4) Any other test required by the executive director.

(c) For Class I wells, other than salt cavern disposal wells,
prior to well closure the well shall be flushed with a o
non-hazardous buffer fluid.

(d) In closure of all Class I wells, including salt cavern
disposal wells, and Class IIT wells, a well shall be
plugged in a manner which will not allow the movement of
fluids through the well, out of the injection zone either
into or between USDWs or freshwater aquifers or to the
land surface. Well plugs shall consist of cement or
other materials approved in writing by the executive
-director, which provide protection equivalent to or
greater than that provided by cement.

(e) The permittee sghall notify the executive director before
commencing closure according to an approved plan. For
Class I wells this notice shall be given at least 60 days
before commencement. The executive director will review
any revised, updated or additional closure plans.

(f) Placement of the plugs in the wellbore shall be

accomplished by an approved method that may include one
of the following:

(1) the Balance Plug Method;

(2) the Dump BRailer Method;

(3) the Two-Plug Method; or

(4) an alternate method, approved by the executive
director, that will reliably provide a comparable
level of protection. :

(g) Prior to closure, the well shall be in a state of static
equilibrium with the mud or nonhazardous fluid weight
equalized top to bottom, either by circulating the mud or
fluid in the well at least once or by a comparable method
prescribed by the executive director.

(h) Each plug used shall be appropriately tagged and tested
for seal and stability before closure is completed.

(i} The closure plan shall, in the case of a Class III
production zone which underlies or is in an exempted
aquifer, also demonstrate that - no movement of
contaminants that will cause pollution from the produc-
tion zone into a USDW or freshwater aquifer will occur.
The commission shall prescribe aquifer cleanup and
monitoring where deemed necessary and feasible to ensure
that no migration of contaminants that will cause pollu-
tion from the production zone into a USDW or freshwater
aquifer will occur. '

(J}) The following shall be considered in determining the
adequacy of a plugging and abandonment plan for Class I
and III wells:

(1) the type and number of plugs to be used;
- (2)  the placement of each plug including the elevation
of the top and bottom;

(3) the type, grade and quantity of plugging material
to be used; 1
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(4) the method of placemént of the plugs;
(5) the procedure used to plug and abandon the well;
(6) any newly constructed or discovered wells, or
information, including existing well data, within
the area of review;
(7) geologic or economic conditions;
(8) the amount, size and location by depth of casings
and any other materials left in the well;
(9) the method and location where casing is to be
parted if applicable; :
(10) the estimated cost of the plugging procedure; and,
(11) such other factors that may affect the adequacy of
the plan.
For Class I wells only, a monument or other permanent
marker shall be placed at or attached to the plugged well
prior to abandonment. The monument shall state the TWC
permit number, date of abandonment, and company name.
Each owner of a Class I hazardous waste injection well,
and the owner of the surface or subsurface property on or
in which a Class I hazardous waste injection well is
located, must record, within 60 days after approval by
the executive director of the closure operations, a
notation on the deed to the facility property or on some
other instrument which is normally examined during a-
title search that will, in perpetuity, provide any
potential purchaser of the property the following
information:

(1) the fact that land has been used to manage
hazardous waste;

(2) the name of the state agency or local authority
with which the plat was filed, as well as the
Austin address of the Underground Injection Control
(UIC) staff of the TWC to which it was submitted;
and '

(3) the type and volume of waste injected, the

: injection interval or intervals, and for salt
cavern wells, the maximum cavern radius into which
it was injected, and the period over which injec-
tion occurred.

Within 30 days after completion of closure, the permittee

shall file with the executive director a closure report

on forms provided by the commission. The report shall be
certified as accurate by the owner or operator and by the
person who performed the closure operation (if other than

the owner or operator). Such report shall consist of a

statement that the well was closed in accordance with the

closure plan previously submitted and approved by the
executive director.
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(n) For salt cavern disposal wells, prior to sealing the
cavern and plugging the well, the owner or operator shall
complete any pre-closure monitoring of the cavern and its
contents required by rule or permit.

(o) For salt cavern disposal wells, the cavern shall be

closed according to Section 331.170 of this title
(relating to Cavern Closure) .

§331.47. Pond Lining. All holding ponds, emergency overflow
ponds, emergency storage ponds, or other impoundments associated
with, or part of the surface facilities associated with, under-
ground injection wells shall be lined with clay or an artificial
liner as approved by the executive director and as required by
permit, and, shall in addition, conform to any applicable require-

ments of Chapter 335 of this title (relating to Industrial Solid
Waste and Municipal Hazardous Waste) . -

§331.48. Waiver of Requirements. For Class IIT and Class V
Wells Only. '
(a) When injection does not occur into, through or above an
"~ underground source of drinking water, the commission by
permit may authorize a well with less stringent
requirements than those required in this chapter to the
extent that the less stringent requirements will not
result in an increased likelihood of movement of £luid
that may pollute USDWs, and fresh or surface water.

(b) When injection occurs and a cone of depression centered
at the well or well field is maintained for the injection
zone, the commission by permit may authorize a well with
less stringent requirements for operation, monitoring,
and reporting than those required in this chapter to the
extent that the less stringent requirements will not
result in an increased likelihood of movement of fluid
that may pollute USDWs, and fresh or surface water.

(c) When requirements are reduced under subsection (a) or (b)

of this section, a technical summary will be prepared
setting forth the basis for the action.

Amendment to: §331.43
Date Adopted: December 7, 1994

Date Filed with the Secretary of State: December 12, 1994
Date Effective: January 2, 1995

Amendment to: §331.44
Date Adopted: December 7, 1994

Date Filed with the Secretary of State: December 12, 1994
Date Effective: January 2, 1995

Amendment to: §331.45
Date Adopted: December 7, 1994

Date Filed with the Secretary of State: December 12, 1994
Date Effective: January 2, 1995
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TRRC PLUGGING RECORD
(FORMS W-3 & W-15)




RAILROAD COMMISSIGN OF TEXAS

Plugging Record FORM W-3
OIL AND GAS DIVISION Rev, 10/78
| API NO, 1. RRC District
(if a 1 ———
FILE IN DUPLICATE WITH DISTRICT OFFICE OF DISTRICT IN WHICH . el
WELL IS LOCATED WITHIN THIRTY DAYS AFTER PLUGGING WDW '
2. FIELD NAME (as per RRC Records} 3. Lease Name 5. Well Number
N/A Class I Injection Well 2
Hcﬁ).eOI;_ngTCORl ch J 16 6a. Original Form W—1 Filed in Name of: 10. County
CIS elanese emica YOu .
Py Ltd N/A Matagorda
7. ADDRESS 6b. Any Subsequent W=1's Filed in Name of: 11. gate Dr[llli.ng‘
' t Iss

P.0.Box 509, Bay City, TX 77414-0509 N/A e

8. Location of Well, Relati N Le » 5230 12. Permit Numb
¥ Lones o e thi el 1 Fovared **¢ Boundories L3250 Feat FromNOLED _pize 10 2220 _Pass proy |12 Pt Mumber
\ WESE  Line of snCOMPANyY property  rags N/A

9a, SECTION, BLOCK, AND SURVEY 9b. gista‘nca and Direction From Nearest Town in this 13. gate Drilling
James Moore League, abstract 62 V10 miles - SW of Bay City, TX | Comemee

16, Type Well Total Depth |17, If Muitiple Completion List All Field Names and Oil Lease or Gas ID No.'s 14, Dute Drilling

ﬁ(yk Gas, Dry) GAS ID or 0il- 0 WELL Completed
3780 OIL LEASE ¥ | Gas-G [] —_—

18, If Gas, Amt. of Cond. on N/A 15, Date Well Plugged
Hand N}Ku of Plugging — — T 3/1 3/96
CEMENTING TO PLUG AND ABANDON DATA: PLUG #1|PLUG #2| PLUG #3|PLUG #4 | PLUG #5|PLUG #é |PLUG #7|PLUG #8B

*19. C‘omenting Date 3-8-94

20, Size of Hole or Pipe in which Plug Placed (inches} 9 5/8

21. Depth to Bottom of Tubing or Drill Pipe (ft.) 3142

#22, Sacks of Cement Used (each plug) 260

*23. Slurry Volume Pumped (cu, ft.) 307

#24. Calculated Top of Plug (ft.) 3092

25, Measured Top of Plug (if tagged) (ft.)

#26. Slurry Wt. # /Gal, 15.6

#2127, Type Cement H neat

29, Was any Non -Drillable Material (Other

28. CASING AND TUBING RECORD AFTER PLUGGING

than Casing) Left in This Well

m Yes D No

29a, If answer to above is '“Yes'' state depth to

and briefly describe non-drillable material.
Form if more space is needed.)

SIZE| WT.#/FT.] PUT IN WELL (fr.)| LEFT IN WELL (fr.) | HOLE SIZE(in)
13348 ——= 1338 1338 17
i?[ﬂ 40 3750 3750 121/4
5174 20 3162 0 "

top of "'junk'’ left in hole
(Use Reverse Side of

A cement retainer set at 3140°

30. LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS

FROM 3354 To 3414 (4 SPF) FROM TO

rroM 3450 To 3520 (5 SPF) FROM TO

rrom 2220 to 3550 (12 SPF) FROM To

FROM TO FROM TO

FROM TC / FROM TO

I have Wnowledzd that the |cementing opegations, as reflected by the information found on this form, were performed as indicated by such information.
* Desig es |itemy {o be pany. Items not so designated shall b» completed by Operator.

—b =
U_‘L\___ s HALLIBURTON ENERGY SERVICES
Sigh izod Re sentative Nome of Cementing Company
CERTIFICATE:

{ declare under penalties prescribed in Sec. 91.143, Texas Natural Resources Code, that 1 am authorized to make this report, that this
report was prepared by me or under my supervislon and direction, and that data and facts stated therein are true, correct, and complete,

to the best of my knowledge.

Phone

REPRESENTATIVE OF COMPANY

TITLE DATE

SIGNATURE: REPRESENTATIVE OF RAILROAD COMMISSION

A/C NUMBER



Cementer: Flll In shaded areas.
Operator: Fill In other items.

Form W-15
Cementing Report

RAILROAD COMMISSION OF TEXAS “‘:- U
: Oil and Gas Division Kotz
1. Operator's Name (As shown on Form P-5, Organization Report) 2. RRC Operator No. 3. RRC District No. 4. County of Well Site
Hoechst Celanese Chemical Group, Ltd. N/A - —_— Matagorda
5. Field Name (Wildcat or exactly as shown on RRC records) . * 6. APl No. ’ 7. Drilling Permit No.
N/A i 42- - N/A N/A
8. Lease Name 9. Rule 37 Case No. 10. Ol Lease/Gas 1D No. | 11. Well No.
WDW-14 N/A N/A 2
CASING CEMENTING DATA: SURFACE INTER- PRODUCTION MULTI-STAGE
CASING MEDIATE CASING CEMENTING PROCESS
CASING Single Multiple
S@ﬁg Parallel g)u'ings Tool Shoe
12. Cementing Date N/A N/A N/A N/A N/A N/A

13. eDrilled hole size

®Est. % wash or hole enlargement

(SHE OTHER SIDE)

14. Slze of casing (in. 0.D.):

15. Top of liner (ft.)

16. Setting depth (ft.)

17. Number of centralizers used

18. Hrs. waiting on cement before drill-out

19. API cement used: No. of sacks P
§ Class [ 3
B
= Additives »
E- No. of sacks P
] Class >
g Additlves 9
E. No.of sacks P
w Class >
g Additives [
2 20. Slurry pumped: Volume (cu. ft.) B
= Height (ft.) [ 2
T Volume [l:':l.l. ) b
= Height (ft) B
. Volume (cu. ft) B>
3 Helght(ft) B
: Volume (cu. ft.) P
g Height (ft.) | 2

21. Was cement clrculated to ground surface
(or bottom of cellar) outside casing?

22. Remarks ECO SOLUTIQNSITHNC.

CELANESE DISPOSAL WELL §2
MATAGORDA COQUNTY, TX.
TK# 883798




Plugging Record

RAILROAD COMMISSION OF TEXAS

OIL AND GAS DIVISION

FORM W-3
Rev. 10/78

| APl NO,
(if evailable)

FILE IN DUPLICATE WITH DISTRICT OFFICE OF DISTRICT IN WHICH
WELL IS LOCATED WITHIN THIRTY DAYS AFTER PLUGGING

1.

RRC District

N/A

- RRC Lease or Id.
Number

WDW—14
2. FIELD NAME (as per RRC Records) 3. Lease Name 5. Well Number
N/A Class I Injection well 2
6. OPERATOR 6a. Original Form W—1 Filed in Name of: 10. County
Hoechst Celanese Chemical Group, Ltd. N/A Matagorda
7. ADDRESS : 6b, Any Subsequent W=L1's Filed in Name of: 11. Date Drilling
P.0.Box 509, Bay City, TX 77414-0509 N/A G A
% Logatlon of Wetl, Relattes to Neasest Lonus Bowniaries Q230 pegt prpry NOFER 1y g 2200 pyny gpgr | V- Baemtt Namter
"WE ot Line of the :m]pa [}?{ pmm_]:té[ Legae N/ A
9a, SECTION, BLOCK, AND SURVEY 9. Diatanua and Direction From Nearest Town in this 13. Date Drilling
James Moore Leaque, abstract 62 ™0 miles - SW of Bay City, Tx S
16. TFPannelf)ry) Total Depth |17. If Multiple Completion List All Field Names and Oil Lease or Gas ID NoDi:- i i 14, Dg:ne llirtiel‘ljing
3780 N/A oIl LEASE # |Gas-a| " H e
18. If Gas, Amt. of Cond, on 15, Date Wall Plugged
Hafﬁ)hume of Plugging — e e 3/1 3/96
CEMENTING TO PLUG AND ABANDON DATA: PLUG #1|PLUG #2| PLUG #3|PLUG #4 | PLUG #5 |PLUG #6 |PLUG #7|PLUG #8
*19. Cementing Date 3-11-9
20, Size of Hole or Pipe In which Plug Placed (inches) 15"
21, Depth to Bottom of Tubing or Drill Pipe (ft.) 3100'
%22, Sacks of Cement Used (each plug) 280
*23. Sturry Volume Pumped {(cu. ft.) 305
#24, Calculated Top of Plug (ft.) 2478
25, Measured Top of Plug (if tagged) (ft.)
#26. Slurry Wt. #/Gal, 16.2
*27. Type Cement H neat

28. CASING AND TUBING RECORD AFTER PLUGGING

29,
than Casipg) Left in This Well

Was any Non-Drillable Mntnrinl (Other

[E Yes D No

SIZE WT.#/FT.E PUT IN WELL (ft.)| LEFT IN WELL (f+.) | HOLE SIZE{in.)[ 29a. If answer to above is '"Yes’’ state depth to top of *‘junk’’ left in hole
- and briefly describe non-drillable material. (Use Reverse Side of
13 /18 . 1338 1338 17_' Form if more space is needed.)
g ;; gg 3:22 3;50 13_/4 A cement retainer set at 3140' |
30. LIST ALL OPEN HOLE AND/OR PERFORATED INTERYALS
FROM 3354 To 3414 (4 SPF) FROM TO
FROM 3450 To 3520 (5 SPF) FROM TO
FROM 3520 To 3550 (12 SPF) FROM TO
FROM T0 EROM TO
FROM TO FROM TO

I have knowledgze tht];

% Designa llitemh to menting Company.

eJcomple ted by

HALLIBURTON ENERGY SERVICS

o l { o
Signnfuuvnf Comenter or Authorized hapruﬁhtlu
CERTIFICATE:

the cementing operations, as reflected by the information found on this form, were performed as indicated by such information.
Items not so designated shall b2 completed by Operator,

Mome of Cementing Company

I declars under penalties prescribed in Sec., 91.143, Texas Natural Resources Code, that | am euthorized to make this report, that this
report was prepared by me or under my supervision and directlon, and that data and facts stated therein are true, correct, and complets,

to the best of my knowledge.

REPRESENTATIVE OF COMPANY

TITLE DATE

SIGNATURE: REPRESENTATIVE OF RAILROAD COMMISSION

Phone

A/C

NUMBER



Cementer: Fill in shaded areas.
Operator: Fill in other ltems.

Form W-15
Cementing Report

RAILROAD COMMISSION OF TEXAS Ry, ol o
Ol and Gas Division AR
1. Operator's Name (As shown on Form P-5. Organization Report) 2. RRC Operator No. 3. RRC District No.. | 4. County of Well Site -
Hoechst Celanese Chemical Group, ILtd. N/A — Matagorda
5. Field Name (Wlldcat or exactly as shown on RRC records) R 6. API No. - 7. Drilling Permit No, -
42- N/A N/A - '

8. Lease Name 9. Rule 37 Case No. 10. Oil Lease/Gas [D No. | 11. Well No.
N/A N/A
" [CASING CEMENTING DATA: SURFACE INTER- PRODUCTION MULTI-STAGE
CASING MEDIATE CASING CEMENTING PROCESS
RGN Single Multiple
S Parallel Strings Tool Shoe
12. Cementing Date N/A -N/A N/A N/A : N/A N/A
13. eDrilled hole size : '
®Est. % wash or hole enlargement { SEE OTHER SIDE

14. Size of casing (in. 0O.D.)

15. Top of ltner (ft.)

16. Setting depth (ft.)

17. Number of centralizers used

18. Hrs. walting on cement before drill-out

E 19. AP! cement used: No.ofsacks
7] Class P>
%
= Additives b
E. No. of sacks [
@ Class =
g
3 Additlves S
E. No. of sacks
7] Class »
E
f Additives B . 3
o | 20 Slurry pumped: Volume (cu. ft.) B
]
-l

Height (ft.) >
T Volume {cu. ft.) B
= Height (ft} B>
. Volume [(cu. ft.) B
¥ Height(it) B>
g Volume (cu. {t.) P
L Helght (ft.) b

21. Was cement clreulated to ground surface
lor bottom of cellar) outside casing?

22. Remarks

ECO SOLUTIONS INC
CELANESE DISPOSAL WELL WDW 24
MATAGORDA COUNTY, TX.

TK# 883799




Plugging Record RAILROAD COMMISSION OF TEXAS FORM W-3

OIL AND GAS DIVISION Rev. 10/78
i a?iv::?. = 1. RRC District
FILE IN DUPLICATE WITH DISTRICT OFFICE OF DISTRICT IN WHICH Lo
WELL IS LOCATED WITHIN THIRTY DAYS AFTER PLUGGING Nucbes '
2. FIELD NAME (as per RRC Records) 3. Lease Name 5. Well Number
N/A Class I Injection well 2
6. OPERATOR Ba. Original Form W—1 Filed in Name of: 10. County
Hoechst Celanese Chemical Group, Ltd. N/A Matagorda
7. ADDRESS 6b. Any Subsequent W—1's Filed in Mame of: 11, ga;;iDrlllling
P.0.Box 509 Bay City, TX 77414-0509 N/A T O
8. ‘I;??::z: %L“:g{,;::ﬁzlve:? 11:"]:;:::191&2'“’ Boundaries E5230 Feet From Nor'l.‘_h Line and 2220 Feet From ;;/.;;ermllt Numhar.
+ West Line of the ("rmpany Property d=awe
9a. SECTION, BLOCK, AND SURVEY 9. gia:::tnee and Direction From Nearest Town in this 13. g::remlz;ié:ili:g
James Moore League, abstract 62 ¥ 10 miles - SW Bay City, TX S
15.(g'ﬁpc Wel[l} ) Total Depth |17. If Multiple Completion List All Field Names and Oil Lease or Gas ID No.'s 14, gnte P"“y“'
as, Lir r 0ii- 0 WELL omplete
NfA 13780 N/A OIEAIS.ETSE # | Gas-G # S

18. If Gas, Amt. of Cond, on

15. Date Well Plugged
Hand at time of Plugging
N/A

e
CEMENTING TO PLUG AND ABANDON DATA: PLUG #1|PLUG #2| PLUG #3|PLUG #4 | PLUG #5|PLUG #6 | PLUG #7 PLUG #8
*19, Cementing Date 3-12 3-13-96
20, Size of Hole or Pipe In which Plug Placed (inches) 9 5/8 9 5/8
21. Depth to Bottom of Tubing or Drill Pipe (ft.) 2425 (1520
#22, Sacks of Cement Used (each plug) 390 575
:;;. Slurry Volume Pumped {cu, ft.} 425 626
*24. Calculated Top of Plug (ft.) 1325 1525
25, Measured Top of Plug (if tagged) {ft.)
*26. Slurry Wt. # /Gal. 16.2# (16.2%
I *27. Type Cement H » 25%CFR-3
28. CASING AND TUBING RECORD AFTER PLUGGING il A ey [(Jvee [Jwo

SIZE| WT. #/FT.J PUT IN WELL (ft.)| LEFT IN WELL {f1.) | HOLE SIZE(in.}| 29a. If answer to above is ‘Yes'' state depth to top of **junk’’ left in hole

nd briefly d ibe -drillabl terial. (Use R Side of
1 353"8 p— 1338 1338 17 ;orm rlfemires:;:ce l:ot:‘eedreds i L
9 40 | 3750 3750 i
5'/% 20 3162 0 .
3o. LIST ALL OPEN HOLE AND/OR PERFORATED INTERVALS
FROM 3354 to 3414 (4 SPF) FROM T0
FROM 3450 to 3520 (5 SPF) FROM TO
FROM 13520 to 3550 (12 SPF) FROM To
FROM TO FROM TO
FROM TO FROM TO
I have knowledze that th{l cementing operation s reflected by the information found on this form, were performed as indicated by such information.
(] 6] Cementing Company. Items not so designated shall b> completed by Operator,
~
d—-—"-“ft \ r m HALLIBURTON ENERGY SERVICES
1 L i A
Signatur; of CemgntMvthmiuﬁ Reprou‘wtlu Mame of Cementing Company
CERTIFICATE:

I declare under penalties prescribed in Sec, 91.143, Texas Natural Resources Code, that I am authorized to make this report, that this
report was prepared by me or under my supervision and direction, and that data and facts stated therein are true, correct, and complets,
to the best of my knowledge,

Phone
REPRESENTATIVE OF COMPANY TITLE DATE A/C HUMBER

SIGNATURE: REPRESENTATIVE OF RAILROAD COMMISSION




Cementer: Fill in shaded areas. Form W-15

Operator: Fill in other items. Cementi ng Report
RAILROAD COMMISSION OF TEXAS g ”:3
01l and Gas Division 463-04
1. Operator's Name [As shown on Form P-5. Organizatlon Report! 2. RRC Operator No. 3. RRC District No. 4, County of Well Site
Hoechst Celanese Chemical Group, Ltd. N/A e — Matagorda
5. Field Name (Wildcat or exactly as shown on RRC records) 6. APl No. : 7. Drilling Permit No.
N/ - ' 42- /A N/A =
8. Lease Name ' 9. Rule 37 Case No. 10. Oil Lease/Gas ID No. | 11. Well No. *
WDW-14 ' N/A N/A : 2
CASING CEMENTING DATA: SURFACE INTER- PRODUCTION MULTI-STAGE
CASING MEDIATE CASING CEMENTING PROCESS
CASING Single Multiple
String Parallel Strings Tool Shoe
12. Cementing Date N/A N/A N/A N/A N/A N/A

13. eDrilled hole size

®Est. % wash or hole enlargement ( SEE OTHER SII E)

14. Size of casing lin. 0.D.)

15. Top of liner {ft.)

16. Setting depth (ft.)

17. Number of centralizers used

18. Hrs. walting on cement before drill-out

19. API cement used: No. of sacks

1st Slurry

Class
Addltives
E. No. of sacks
7] Class
3 Additives
E. No. of sacks
7] Class
E
. 20. Slurry pumped: Volume (cu. ft.)
-

Helght (ft.)

Volume lcu. ft.)

>
>
>
B
S
»
>
>
Additives 3
>
>
>
| 4
[ 2
>
>
[ 2

Helght ([t.)

Volume (cu. It.)
:

Helght (ft.)
g Volume (cu. ft.)
= Height (ft.)

21. Was cement circulated to ground surface
lor bottom of cellar) outside casing?

22. Remarks ECO SOLUTIONS INC

CELANESE DISPOSAL WELL WDW # 14
MATAGORDA COUNTY, TX.
TK# 883800




ECO Solutions, Inc.

Hoechst Celanese Chemical
Group, Ltd.
Final Closure Report for WDW-14

APPENDIX F

CORRESPONDENCE




01/08/96 11:48 512 239 6362 TNRCC UURWS

X

\

Barry R. McBee, Chairman

R. B. “Ralph” Marquez, Commissioner
John M. Baker, Commissioner

Dan Pearson, Executive Director

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Protecting Texas by Reducing and Preventing Pollution

January 8, 1996

I. O. Coleman, Jr.

Hoechst Celanese, Chemical Group
Bay City Plant

P. O. Box 509

Highway 3057

Bay City, TX 77404-0509

RE: Approval of Closure Plans, TNRCC Permits No. WDW-14, 32, 49, and 110, Bay City,

Texas.

Dear Mr. Coleman, Jr.:

The staff has reviewed your proposed closure plans of the above referenced wells and finds that
it meets the requirements outlined in 30 TAC §331.46 (Closure Standards). Please submit the
Closure Report as required by §331.46(m) within 30 days of completion of closure. ' Please also
provide evidence of the deed recording as required by §331.46(1) prior to a request of revocation

of the permit.

In a meeting with 1.0, Coleman, Hoechst-Celanese and Thomas Jones, ECO Solutions on
November 14, 1995, it was indicated that WDW-14 had not been operated since the last MIT (2-

21-94) and staff agreed that would suffice as final MIT testing prior to closure,

It is also requested that we be kept up-dated on the exact date of closure operations so that a
staff member may schedule to be present. If wells WDW-32, 49, or 110 have been in operation
since the last MIT or if an extended period of time has elapsed since the last MIT, at the time
of closure, a review by staff to ascertain the MIT requirements prior to closing will be necessary.

@oo2
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I. O. Coleman, Jr.
Page 2

If you have any questions, please contact Jim Boswell at 5 12/239-6196, Mail Code MC-131.

Sincerely,

im L. Boswell, Permit Coordinator
nderground Injection Control Team

UIC, Uranium & Radioactive Waste Section

Industrial & Hazardous Waste Division

JLB/jIb/jm

cc:  Brian Graves, EPA Region 6
Tom Jones, Eco Solutions, Inc.



December 5, 1995
IOC-__ 95

CERTIFIED MAIL

Mr. Ben K. Knape - Head

UIC Team

UIC, Uranium and Radioactive Waste Section
Industrial and Hazardous Waste Division

Texas Natural Resource Conservation Commission
Post Office Box 13087

Austin, Texas 78711-3087

Subject: WDW-14, WDW-32, WDW-49 and WDW-110
PROPOSED CLOSURE PROCEDURES
HOECHST CELANESE CHEMICAL GROUP, INC.
BAY CITY PLANT, BAY CITY, TEXAS

Dear Mr. Knape:

Enclosed herewith are the proposed Closure Procedures to plug and abandon WDW-14
(Well No. 2), WDW-32 (Well No. 3), WDW-49 (Well No. 4) and WDW-110 (Well No.
1-A) which are provided for agency review and approval. WDW-14 is scheduled to
commence closure during the first quarter, 1996. The closure schedules for WDW-32,

WDW-49 and WDW-110 will be submitted to the Texas Natural Resource Conservation
Commission as soon as they are finalized.

We hope that the presentation at your Austin office on November 14, 1995, will hélp

advance the review process. We would appreciate your consideration, review and
approval of the above requests.

Please do not hesitate to contact me at our Bay City Plant at (409)241-4197 or Mr. H. R.
* Horton at (409)241-4076 if you have any questions concerning this matter.

Very truly yours,

1. O. Coleman, Jr.
Staff Environmental Chemist
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Bay City Plant, Texas

Closure Plan For Class I Injection Wells
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ECO Solutions, Inc.
9800 Richmond Avenue
Suite 320
Houston, Texas 77042
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CLOSURE PLAN

SUMMARY

The following class I injection well closure plan was prepared for Hoechst Celanese Chemical
Group’s (HCCG’s) facility located at Bay City, Texas. The proposed closure plan incorporates
procedures to maximize the long term protection of the environment and significantly exceeds the
minimum closure standards set by the TNRCC. These procedures include secondary cementing

of the protection casing to insure zonal isolation of the injected waste and formation waters from
USDWs.

Similar procedures are proposed for wells WDW-14, WDW-32, WDW-49 and WDW-110. Well
schematics are included to illustrate the proposed plugging procedures. The schematics indicate
section milling above the injection packers and perforating/squeeze cementing at the base of the
surface casing(s).

A high compressive strength cement slurry is placed in the annular area in selected intervals
behind the protection casing. These areas are 1) the area above the injection interval or packer
and 2) the area immediately beneath the surface casing.

There are two (2) common techniques of placing cement in these areas:

a) Squeeze perforations - “shoot” holes in the protection casing at specified depths
and then force high compressive strength cement through the perforations into the
annular space, i.e. “squeeze cementing technique”.

b) Section milling/underreaming - physically remove a portion of the protection
casing in key sections in the wellbore using a downhole mill. The cement behind
the milled section is then underreamed out to the formation face. Finally, a column
of high compressive strength cement is placed in the underreamed portion of the
wellbore. The net result is a +/-50” continuous “block” of solid, high compressive
strength cement is left where the protection casing had been.

The inside of the protection casing is then filled back to the surface with high compressive
strength cement. Proper sequencing of this portion of the closure plan depends upon the
technique implemented.

Closure on WDW-14 is scheduled to be completed by the end of the first quarter, 1996. The
closure schedules of WDW-32, WDW-49 and WDW-110 will be submitted to the TNRCC as

soon as they are finalized.
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WELL CLOSURE PROCEDURES

SEQUENTIAL PROCEDURES

1)

)

3)

4

5)
6)

7)

8)

9)

10)

Submit closure plan to TNRCC for approval. Meet with the TNRCC if there are any
questions or comments.

Prepare well location for field operations. Line and dike surface area surrounding
wellsite- specifically in the area where the workover rig, pumps, tanks and pipe racks will

rig up.
Move in and rig up workover rig and peripheral equipment.

Rig up slick line unit and go in hole with pressure recording memory tool. Set tool
immediately above packer and measure stabilized bottom hole pressure.

Triple rinse injection string and flush annular area with 9.8 ppg brine.

Pull out of the hole laying down injection string and TIW seal assembly on pipe racks.
HCCG personnel will remove injection string and TIW seal assembly from wellsite.

Pick up casing scraper and 2+7/8” drill pipe work string. Go in hole with casing scraper
to the top of the injection packer. Pull out of the hole with same.

Move in and rig up wireline unit to set cement retainer. Pick up junk basket and gauge
ring and go in the hole to the top of the injection packer. Pull out of the hole with the
junk basket and gauge ring. Go in the hole with wireline cast iron cement retainer and set
same at approximately 10" above the top of the injection packer. Pull out of the hole and
rig down wireline unit.

Pick-up cement retainer shifting assembly with work string and go in the hole with same.
Engage cement retainer with shifting assembly and test annulus to 500 psi to confirm that
the cement retainer is properly set.

Rig up Halliburton, or equivalent service company, to squeeze cement (permanently

abandon) the injection zone. Pumping through retainer fill injection interval with high
compressive strength cement slurry. Close cement retainer and disengage from same.
Leave a 50’ column of cement above cement retainer and pull out of the hole with shifting
assembly.
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11)

12.

13.

14.

15.

16.

17.

18.

19.

Pick up section mill and drill collars on work string and go in the hole with same. Mill out
approximately 50’ section above the top of the cement column. Pull out of the hole and
remove section mill.

Pick up underreamer and drill collars and go in the hole with same. Underream sectioned
interval out to approximately 14” diameter borehole. Pull out of the hole with
underreamer.

Go in the hole open-ended to set cement plug #2. The plug will extend up across the
sectioned interval and an additional 300’ - 400’ above the section. Rig up Halliburton, or
equivalent, and set balanced cement plug with high compressive strength cement. Pull out
of the hole and wait on cement plug #2 to cure (approximately 12 hours).

Go in the hole with 8+3/4” drill bit and drill pipe to confirm the top of the column of
cement. “Dress off” top of plug #2 to confirm cement has had sufficient time to properly
cure.

Rig up Halliburton, or equivalent, and set cement plug #3 with high compressive strength
cement. Set balanced cement plug. Cement column to extend from the previous plug up
to approximately 200’ beneath the base of surface casing. Pull out of the hole and wait on
cement plug #3 to cure (approximately 12 hours).

Go in the hole with 8+3/4” drill bit and drill pipe to confirm the top of cement column.
“Dress off” the top of plug #3 to confirm that cement has had sufficient time to properly
cure. Pull out of the hole.

Move in and rig up wireline truck to perforate for squeeze job at the base of the surface
casing. Perforate the protection casing 2’ at 4 shots per foot (8 shots) approximately 10’
beneath the surface casing seat. Pull out of the hole and rig down wireline unit.

Rig up Halliburton, or equivalent, and set cement plug #4 with high compressive strength
cement. Set balanced cement plug. Cement column will extend from the top of plug #3
back to the surface. Pull out of the hole. Apply pressure to cement column to squeeze
cement out through the perforations. Wait on cement plug #4 to cure (approximately 12
hours).

Go in the hole with 8+3/4” drill bit and drill pipe to confirm the top of cement column.
“Dress off” the top of plug #4 to confirm that cement has had sufficient time to properly
cure. Fill balance of protection casing with high compressive strength cement as required.
Pull out of the hole. Wash out blowout preventors.
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20.  Rig down and release workover rig. Cut off casings 3’ below grade and weld 1/2” steel

plate over all casing strings. Inscribe plate with well identification and other pertinent data
as required. -

21.  Prepare summary report for submittal to TNRCC and USEPA Region 6. Project
Complete.
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HOECHST CELANESE CHEMICAL GROUP, INC.
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ROUP, INC.

Bay City Plant
Disposal Well No. 3
WDW - 32

a0\”

‘?\ké————” 133/8" 4s# H40 ST&C

SqueezePerls @ —> e d Set @ 1302
44312 aled’y e - Cemented to Surface
b :\‘._':_ j
e
o l‘\_. L]
N OSEN g
< ..*%?::q i"
Hasayl
g Z
i(\;:\o::_‘ e
8P RESISTMITY_{) . ‘,'\:‘.- .3
1L : ples e
: e §0' section drilled out to 14"
B - i 2 H from +/- 3072 - 3122
‘ 1
: Cement retainer set @
aaaat +]- 10 above packer
) I e TAW. TYPEJGS Packer @3192
H i i 9 518" J-55 40R ST&C
Set @ 3245' Cemented to Surface
BridgeP!
Original Packer & Scr ‘;:{2;03:‘333'155, o'gggs,s“““

Gravel Pack 40 - 60 Gravel

Fish—
Cement Plug’b' "




HOECHST CELANESE CHEMICAL GROUP, INC.

Bay City Plant
Disposal Well No. 4
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HOECHST CELANESE CHEM

ICAL GROUP, INC.

Bay City Plant
Disposal Well No. 1-A |3
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